Laminin regulates the osteogenic differentiation of dental follicle cells via integrin-α2/-β1 and the activation of the FAK/ERK signaling pathway.
Dental follicle cells (DFCs) are ideal for studies concerning the differentiation of dental precursor cells into alveolar osteoblasts and cementoblasts. Previous investigations have suggested that the extracellular matrix (ECM) protein laminin and the ECM receptor integrin-α2/-β1 play regulatory roles during the osteogenic differentiation of DFCs. Our present data indicate that laminin impairs alkaline phosphatase (ALP) activity following osteogenic induction while inducing integrin-α2/-β1 expression, osteogenic differentiation marker elevation, and DFC biomineralization. Integrin-α2/-β1 facilitates the laminin-dependent expression of osteogenic differentiation markers and the laminin-dependent inhibition of ALP activity. Moreover, these laminin-dependent effects on the osteogenic differentiation of DFCs can be reversed by the inhibition of the FAK/ERK signaling pathway. Thus, laminin regulates the inhibition of early osteogenic differentiation markers and the induction of late osteogenic differentiation markers via integrin-α2/-β1 and the activation of the FAK/ERK signaling pathway.